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jUMMAKY 


This  test  program  wa s  conducted  to  measure  tht  hydro- 
dynamic  characteristics  of  a  series  of  transcavitat in t>  and 
aupercavitat ing  hydrotoil  models  with  various  planfortus  and 
sections  to  provide  a  design  procedure  to  predict  hydro- 
dynamic  characteristics  ter  this  type  hydrofoil.  rwemy 
hydrofoil  models  were  tested  in  the  Grumman  Whirling  lank, 
at  three  depths  and  at  a  sufficient  number  of  speeds  and 
angles  of  attack  to  fully  define  their  hydrodynamic  cnar- 
acte  istics.  Lift,  dra^,  pitching  moment,  and  strut  'ase 
pressure  were  taeasu -•  all  models,  and  cavity  pressure 

and  _oi.l  pressure  vere  measure  .  too  tupercavi  let  in;, 
mode  1 s - 

Classic  supercavi  toting  hydrofoil  theory  1&  s  j\-;u 
tc  predict  test  results  with  an  accuracy  adequate  for 
design  if  modif.el  value  for  the  cross-flow  iilt  coefficient 

is  accepted. 


The  work  under  this  contract  consisted  of  testing 
twenty  supercavitating  and  transcavitating  hydrofoil  .uoools 
in  the  Grumman  Whirling  Tank  at  three  depths  and  at  a 
sufficient  number  of  speeds  and  angles  of  attack  to  fully 
define  their  hydrodynamic  characteristics .  The  models  include 
aspact  ratios  of  1.0  to  5.0,  sweep  angles  of  0  to  56.3°, 
taper  ratios  of  0  to  1.0,  design  lift  coefficients  of  l  to 
.350,  and  were  tested  at  cavitation  numbers  of  .02^  to  .145. 
All  models  were  mounted  on  a  single  15£  thick,  blunt  base 
parabolic  strut  except  the  aspect  ratio  -  5  model  whicn  was 
mounted  on  a  twin  strut  combination 

Lift,  drag,  pitching  moment,  and  strut  base  pressure 
were  measured  for  all  models,  and  cavity  pressure  and  loll 
base  pressure  were  measured  for  the  supercevitating  models. 

The  foil  cavity  pressure  was  measured  by  means  of  a  static 
pressure  tap  centrally  located  on  the  upper  suriace  of  one 
semi* span. 

Analysis  of  the  test  results  was  limited  to  the  auper- 
cavitating  lift  and  drag  data;  the  transition  from  fully 
wetted  to  supercevitating  did  not  cover  significant  angle 
of  attack  range  on  any  foil  tested.  Transition  from  wetted 
to  cavitatsd  flow  on  these  foils  was  characteristically 
accompanied  by  a  very  high  frequency  vibration  audible  as 
a  loud  screech.  A  study  of  this  "singing"  phenomenon  did 
not  conclusively  identify  the  source  but  gave  some  indication 
that  it  was  associated  with  a  stall  flutter  type  of  instab* 
ility. 


The  work  of  this  contract  has  been  submitted  in  three 
volumes.  Volume  I  presents  the  measured  results  in  tabular 
form,  the  correlation  of  results,  the  structural  analysis, 
and  an  analysis  of  the  "singing"  phenomenon  encountered 
during  the  tests.  This  volume  presents  the  measured 
results  in  graphical  form.  Volume  111  summarizes  the  test 
results  as  a  procedure  for  the  prediction  of  the  lift  and 
drag  for  a  supercevitating  hydrofoil  of  arbitrary  section 
and  planform  with  a  numerical  example.  Volume  III  is  written 
as  a  complete  summary  report  suited  to  wide  distribution. 


N 


If  I  M  V  *  *>• 


»  *  t  u 


1  N  |  •  I  *4  1  , 


1  *  *  v  I  A  I 


* 


»A(.t  J 


CONCLUSIONS 


Classic  supercavitat in^  Hydrofoil  theory  provide.* 
adequate  correlation  tor  thes«-  results  it  a  modified 
value  for  th<-  cross-flow  lilc  c^ft’cieut  is  accepted, 
the  modified  cross-flow  lift  co-i  1’ i <  lent ,  the  correlatjuR 
of  tne  i:  ftynine  measured  lilt  and  dr.n;  carves  vth  class.: 
aupercavit  it  .yiro  :i.  L  c  i  y  may  or  suniaar  j  .red  st  iti  «* 
t  ically  as  a  p*diCt.on  reij.^LiL.ty  {t  error  mdicat ’s 
measurement  hi.yier  char  4*rru  .cteU)  r 

iv'jn  Lrror  .  r>  bable  Lr  c_- 
Lift  Coefficient  - . *>U2  i.«.LC 
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DISCUSSION 


The  measured  data  is  presented  in  graphical 
form  in  this  section  as  plots  of  lift  coefficient, 
drag  coefficient,  and  pitching  moment  coefficient. 

The  speeds  specified  are  nominal.  The  actual 
speeds  varied  by  about  5%,  however,  all  data  reduction 
was  based  upon  the  actual  measured  dynamic  pressure. 

The  specified  submergences  are  in  mean 
geometric  chords.  The  drag  coefficients  include 
strut  drag.  Moment  coefficients  are  referenced  to 
the  quarter-chord  of  the  mean  geometric  chord.  The 
measured  ventilated  coefficients  have  not  been 
corrected  for  cavity  pressure  and  generally  corres¬ 
pond  to  atmospheric  cavity  pressure. 
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